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ABSTRACT
APPLICATION OF RICE HUSK BIOCHAR (oryza sativa sp.) ON ACIDIC
SOIL
This study evaluated the effect of application of rice husk biochar (RHB) on acidic
soil from palm oil plantation in Taman Desa Jaya 2, Jengka. Rice husk from paddy
plant (Oryza Sativa sp.) was collected at Bernas factory in Besut for biochar
manufacturing. RHB was produced by pyrolysis proses at 450°C for two hours in
slightly alkaline (pH 7.76). Fourier-transform infrared (FTIR) was used to
determine the chemical composition in rice husk biochar. Three different portion of
RHB (0.5, 1.0 and 1.5 g) were added into 109 of acidic soil and control soil. The
control soil was neutral condition (pH 7.16). The soil pH mixed with RHB was
measured after I week. Inductively coupled plasma optical emission spectrometry
(ICP-OES) was used to observe the trend of the sodium (Na) and potassium (K)
before and after addition ofRHB. The results indicated that application ofRHB has
increased the soil pH and nutrient in the soil such as K but not really influence the
amount of Na in acidic soil. It also not significantly affect the pH value of soil in
neutral condition. The highest increment of soil pH was achieved when 1.5 g RHB
added. The study suggests application ofRHB on acidic soil has benefit to both soil
pH and plant because acidic soil condition tends to increase the amount of
aluminium in the soil that toxic to the plant.
ix
TABLE OF CONTENTS
Page
ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS iv
LIST OF TABLES VI
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
ABSTRACT ix
ABSTRAK x
CHAPTER 1 INTRODUCTION
1.1 Background 1
1.2 Problem statement 3
1.3 Significant of study 4
1.4 Objective of study 5
CHAPTER 2 LITERATURE REVIEW
2.1 Acidic soil 6
2.1.1 Determination ofNa and K in acidic soil 7
2.1.2 Factors ofsoil acidity 8
2.1.3 Effects ofsoil acidity 9
2.2 Rice husk biochar 11
2.2.1 pH ofrice husk biochar 11
2.2.2 Determination ofchemical composition in rice husk
biochar 12
2.3 Effects of rice husk biochar to soil pH and soil properties 16
CHAPTER 3 METHODOLOGY
3.1 Materials 18
3.1.1 Raw materials 18
3.1.2 Chemicals 18
3.1.3 Apparatus and instruments 19
3.2 Methods 19
3.2.1 Sample collections 21
3.2.2 Production ofrice husk biochar 22
3.2.3 Measuring pH of rice husk biochar and soil 22
3.2.4 Analysis ofrice husk biochar using FTIR spectroscopy 23
3.2.5 Determination ofNa and K in acidic soil
using ICP 23
3.2.6 Application ofrice husk biochar on acidic soil 24
iv
CHAPTER 4 RESULT AND DISCUSSION
4.1 pH and chemical composition in rice husk biochar 25
4.2 Soil pH and its properties 27
4.3 Application ofrice husk biochar on acidic soil 30
CHAPTER 5 CONCLUSION AND RECOMMENDATION 37
CITED REFERENCES 38
CURRICULUM VITAE 43
v
Table
LIST OF TABLES
Caption Page
2.1 Soil texture using Pipette Method 7
2.2 Initial physical and chemical properties of Sotuba soil
tested 7
2.3 Chemical characteristics ofUltisols and Oxisols in
Peninsular Malaysia 8
2.4 pH of rice husk biochar 12
2.5 The range of wavenumber for major components in rice
husk biochar 13
2.6 Exchangeable cations and metals in rice husk biochar analysis
using ICP-OES, PerkinElmer Optima 5300 DV, USA 15
2.7 Effect of rice husk biochar on the chemical properties ofacid
sulfate soils of West Kalimantan, Indonesia 17
4.1 The range of wavenumber for major components in rice husk
biochar 26
4.2 Soil pH and its properties 29
4.3 Effect ofRHB on the amount ofNa in acidic soil 35
4.4 Effect ofRHB on the amount ofK in acidic soil 36
vi
